Nucleotide sequence and exon-intron organization of the human proacrosin gene.
Acrosin is a serine proteinase and located in a zymogen form, proacrosin, in the acrosome of the sperm. As deduced from the cDNA sequences for human and boar proacrosin, the enzyme is synthesized as a preproenzyme, preproacrosin, which contains a hydrophobic leader sequence. Using cDNA clones as probes, we have isolated the gene coding for human proacrosin from a human leucocyte genomic library and a human cosmid library, respectively. The gene contains four introns between 0.2 kb--4.5 kb in length. Similar to other serine proteinases, the coding sequence of the preproacrosin gene is spread over all the five exons of the gene and the three activesite residues His, Asp and Ser are encoded by three different exons. According to the exon-intron structure, preproacrosin is suggested to be closely related to the serine proteinase subfamily containing trypsin and kallikrein. However, the light chain of proacrosin seems to be similar to that of chymotrypsin. The coding of the serine active-site residue together with the proacrosin-specific proline-rich domain in one exon, namely exon E5, let us assume that the nucleotide sequence for the proline-rich domain was generated during evolution by intron-exon transfer from a foreign gene with subsequent intron excision. By primer extension analysis, the transcription initiation site of the preproacrosin mRNA could be assigned to the residue C at -74 nucleotides upstream from the translation initiation codon ATG. In contrast to most other eucaryotic genes, including the known testis-specific genes, typical TATA and CAAT box sequences in convential distances from the 5' end of the transcription start site could not be evaluated in the proacrosin gene.